A phosphorylation site in the Toll-like receptor 5 TIR domain is required for inflammatory signalling in response to flagellin.
Flagellin, the major structural subunit of bacterial flagella, potently induces inflammatory responses in mammalian cells by activating Toll-like receptor (TLR) 5. Like other TLRs, TLR5 recruits signalling molecules to its intracellular TIR domain, leading to inflammatory responses. Phosphatidylinositol 3-kinase (PI3K) has been reported to play a role in early TLR signalling. We identified a putative binding site for PI3K at tyrosine 798 in the TLR5 TIR domain, at a site analogous to the PI3K recruitment domain in the interleukin-1 receptor. Mutation of this residue did not affect homodimerization, but prevented inflammatory responses to flagellin. While we did not detect direct interaction of PI3K with TLR5, we demonstrated by mass spectrometry that Y798 is phosphorylated in flagellin-treated HEK 293T cells. Together, these results suggest that phosphorylation of Y798 in TLR5 is required for signalling, but not for TLR5 dimerization.